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DETAILED ACTION 



Status of Claims 

Claims 91-93, 104, 105, 108, 109, 167-235 are currently pending and under consideration. 
Claims 1-90, 94-103, 106, 107, and 110-166 are cancelled. 

Spedfication 

The specification repeats the priority claim on multiple pages (see pages 1, 9, and 49). These 
priority claims all appear to be the same. Therefore, ^plicant should delete the duplicate priority claim 
paragraphs on pages 9 and 49 if they merely repeat the priority claim on page 1. If they are different, 
applicant should move them to the first paragraph of the specification. 

Information Disclosure Statement 
The information disclosure statements filed 06/1 1/2009 have been considered in full. 

Priority 

Applicant's arguments filed 03/10/2009 regarding priority have been fuUy considered but are not 
persuasive. Applicant's claim for the benefit of a prior-filed application under 35 U.S.C. 119(e) or under 
35 U.S.C. 120, 121, or 365(c) is acknowledged. Applicant has not complied with one or more conditions 
for receiving the benefit of an earlier filing date under 35 U.S.C. 119(e) as follows: The later-filed 
application must be an application for a patent for an invention which is also disclosed in the prior 
application (the parent or original nonprovisional application or provisional application). The disclosure 
of the invention in the parent application and in the later-filed application must be sufficient to comply 
with the requirements of the first paragraph of 35 U.S.C. 1 12. See Transco Products, Inc. v. Performance 
Contracting, Inc., 38 F.3d 551, 32 USPQ2d 1077 (Fed. Cir. 1994). Amended claim 91 now requires the 
limitations "wherein the CL-F region is a segment-subrange,. . . whereby the length of the segment is 
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greater than or equal to about 47 million base pairs, wherein the subrange of the segment-subrange 
includes the least common allele frequency 0. L whereby there are at least about 24 covering markers with 
least common allele frequencies less than or equal to 0.3 that are distributed within the segment with a 
density of at least about 1 marker every two million base pairs . The disclosures of the prior-filed 
applications 09/947,768 and PCT/US99/04376 both fail to provide adequate support or enablement in the 
manner provided by the first paragraph of 35 U.S.C. 1 12 for one or more claims of this application. In 
particular, while the disclosures of 09/947,768 and PCT/US99/04376 describe linkage disequilibrium 
studies and generally state "it is possible for the chromosomal location distance component of 8 to be as 
large as about 10 to 12 cM, about 10 to 12 million bp, or the equivalent thereof for homogeneous human 
populations" this fails to provide adequate support or enablement in the manner provided by the first 
paragraph of 35 U.S.C. 1 12 for claim 91 of this q)plication as amended. 

Withdrawn Rejections 

The rejection of claims 91-139 under 35 U.S.C. 103(a) as being unpatentable over Cohen (1997), 
in view of Kruglyak and Cohen (1999) is withdrawn in view of applicant's amendment filed 04/24/2009. 

The rejection of claims 91-139 under 35 U.S.C. 103(a) as being unpatentable over McGiimis in 
view of Cohen (1999) is withdrawn in view of applicant's amendment filed 04/24/2009. 

Claim Rejections - 35 USC§ 112 f* Paragraph 

The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and 
process of making and using it, in such frill, clear, concise, and exact terms as to enable any 

person skilled in the art to which it pertains, or with which it is most nearly connected, to make 
and use the same and shall set forth the best mode contemplated by the inventor of carrying out 
his invention. 



Application/Control Number: 10/037,718 Page 4 

Art Unit: 1631 

This rejection is necessitated by amendment. 

Claims 91-93, 104, 105, 108, 109, 167-235 are rejected under 35 U.S.C. 112, first paragr^h, as 
containing subject matter which was not described in the specification in such a way as to enable one 
skilled in the art to which it pertains, or with which it is most nearly connected, to use the invention. 

In In re Wands (8 USPQ2d 1400 (CAFC 1988)) the CAFC considered the issue of enablement in 
molecular biology. The CAFC summarized eight factors to be considered in a determination of "undue 
experimentation." These factors include: (a) the quantity of experimentation necessary; (b) the amount of 
direction or guidance presented; (c) the presence or absence of working exan^les; (d) the nature of the 
invention; (e) the state of the prior art; (f) the relative skill of those in the art; (g) the predictability of the 
art; and (h) the breadth of the claims. In considering the factors for the instant claims: 

a) Quantity of experimentation: The utility of the claimed invention is well-established, as set 
forth in instant claim 91 drawn to oligonucleotide compositions for obtaining genotype data or sample 
allele frequency data. An assert utility is also provided in the specification [p.48, last ^f]. In order to 
practice the claimed invention one of skill in the art must determine a set of oligonucleotides that are 
complementary to a set of covering markers specifically chosen so that a CL-F region is N-covered to 
within specific [x,y] two-dimensional distances according to fimctional limitations set forth in claim 91. 
For the reasons discussed below, there would be an unpredictable amount of experimentation required to 
practice the claimed invention. 

b) The amount of direction or guidance presented: The claimed invention is drawn to a 
composition, more specifically a set of oligonucleotides that are complementary to a set of covering 
markers specifically chosen according to the functional limitations set forth in claim 91. The specifically 
generally discusses conventional techniques for choosing a set of markers for scanning chromosomal 
regions [p. 4, 5]. The specification generally describes principles and concepts for using a set of 
oligonucleotides, technology for genotyping of individuals, and theoretical linkage studies and power 



Application/Control Number: 10/037,718 Page 5 

Art Unit: 1631 

analysis for bi-allelic covering markers [See at least p.21, 22, 32, 35, 36, 37, 39]. The specification does 
not provide specific guidance such that one of skill in the art would know how to obtain a set 
oligonucleotides which are complementary to a set of covering markers specifically chosen to meet 
specific ftinctional limitations described in the claims, which include least common allele fi-equency and 
two-dimensional distance calculations [See for example claims 91, 93, 104, 108, 109, 171, and 220]. For 
example, the specification does not provide specific guidance for producing a set of oligonucleotides that 
are complementary to a set of covering markers chosen so that a CL-F region is N-covered to within 
specific [x,y] distances, as in claim 91. It is noted that these functional limitations are confusing because 
the do not explicitly limit the structure of the claimed oligonucleotides, per se, but instead further limit the 
method by which the complementary group of covering markers are obtained. Additionally, the 
specification does not provide any guidance such that one of skill in the art would know how to obtain a 
set oligonucleotide conpositions which are conplementary to a set of covering markers that 
systematically covers a CL-F region that is N-covered to within [x,y], wherein x is less than or equal to 1 
million base pairs and y is less than or equal to 0.2, and wherein N is less than maximal, and whereby the 
number and distribution of known markers in the neighborhood of the CL-F region make it possible for N 
to be a greater value, or whereby the CL-F region is a segment-subrange that is greater than or equal to 
the length of the human chromosome 21, as in claim 91. Additionally, regarding the asserted utility 
described above, the specification does not provide any guidance on obtaining the claimed compositions 
and using them for detecting specific genetic disorders in a defined population. 

c) The presence or absence of working examples: The specification provides working examples 
for genotyping individuals using bi-allelic markers to test for linkage and association [p.35, 36, 44, 48]. 
The specification provides an example showing the importance of marker heterozygosity [p.42]. The 
specification does not provide working examples for obtaining a set oligonucleotide compositions that are 
complementary to a set of covering markers specifically chosen to meet the specific functional limitations 
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described in the claims, as discussed above. 

d) The nature of the invention: The nature of the invention, oligonucleotides for use on obtaining 
genotype data or san^)le allele frequency data and linkage analysis, is complex. 

e) The state of the prior art: One of skill in the art, after reading the specification, would not know 
how to produce a set of oligonucleotides that are con^lementary to a set of covering markers chosen so 
that a CL-F region is N-covered to within specific [x,y] distances and wherein the CL-F region includes 
specific least common allele frequencies, according to the claims, or that such compositions would allow 
for prediction of disease with increased power (as asserted in ^plicant's remarks filed 03/10/2009, page 
28). The specification does not provide experimental evidence that oligonucleotides, being 
complementary to covering markers according to the limitations of claim 91, have been produced. Neither 
the prior art nor post-filing art shows oligonucleotides obtain according to the criteria set forth in the 
claims. 

Cohen (1997) teaches methods for obtaining oligonucleotides to detect the presence of bi-allelic 
sites that are in linkage disequilibrium with genes used in determining the risk of prostate cancer [Col. 6, 
lines 5-25, Col. 16, Example 2]. Methods of candidate gene identification are described. However, 
mutations must be identified and oligonucleotide primers must be designed in order to amplify the 
sequences of every predicted functional region. Sequence variations must be known by screening of 
specific populations, which inherently have variability [See Col. 12, 13]. Cohen (1997) does not teach 
producing oligonucleotides that are con^lementary to covering markers chosen according the claimed 
functional limitations of claim 91. Cohen (1997) does not teach moping chromosomes as a fiinction of 
least common allele fi'equency and chromosomal position. 

McGinnis teaches two-dimensional linkage analysis techniques and oligonucleotides 
complementary to markers within specific CL-F distances in a CL-F region of CL-F maps [p.9, p. 14-16, 
p.31, p.35. Example IS, p.36, and Ref. Claims 51-88]. McGinnis does not teach oligonucleotides that 
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are con^lementary to a set of covering markers that systematically covers a CL-F region that is N- 
covered to within [x,y], wherein x is less than or equal to 1 million base pairs and y is less than or equal 
to 0.2, and wherein N is less than maximal, and whereby the number and distribution of known markers 
in the neighborhood of the CL-F region make it possible for N to be a greater value, or whereby the CL- 
F region is a segment-subrange that is greater than or equal to the length of the human chromosome 21, 
as in claim 91. 

Delvin teaches linkage analysis methods for measuring marker performance and mapping genes 
to regions of chromosomes based on disequilibrium and chromosomal location [See Abstract, Table 3, 
Fig. 1]. Delvin does not teach producing oligonucleotides that are complementary to covering markers 
chosen according the claimed functional limitations of claim 91, wherein a CL-F region is N-covered to 
within a specific [x,y] distance for example. Delvin does not teach mapping chromosomes as a function 
of least common allele frequency and chromosomal position. 

f) The relative skill of those in the art: The skill of those in the art of genotyping and linkage 
analysis is high. 

g) The predictability of the art: The predictability of obtaining oligonucleotides complementary to 
markers chosen according to claim 91 for use in obtaining genotype and allele frequency data is unknown 
in the prior art and is not described in the instant specification. 

h) The breadth of the claims: The claims are broad in that they are drawn to oligonucleotides, 
being complementary to markers chosen so that a CL-F region is covered to within a specific [x,y] 
distance, who relationship to the claimed functional limitations recited in the claims is not established, 
and whose relationship to the use of these oligonucleotides in obtaining genotype and san^le allele 
frequency data is not established. The skilled practitioner would first turn to the instant specification for 
guidance in using the claimed invention. However, the specification lacks any evidence that the claimed 
oligonucleotides, which are con^lementary to covering markers selected according to claim 91, are 
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capable of or related to identifying genes associated with a specific disease. As such, the skilled 
practitioner would turn to the prior art for such guidance, however the prior art does not discuss 
oligonucleotide con^ositions which are complementary to a specific set of covering markers chosen to 
systematically cover a CL-F region according to specific distances, allele firequencies, and chromosome 
base pair lengths, as in claim 91. In fact, prior art shows that oligonucleotide primers must be designed in 
order to amplify the sequences of every predicted fimctional region, and therefore fimctional regions 
related to specific diseases and sequence variations in specific populations must be known [Cohen, See 
Col. 12, 13]. Finally, said practitioner would turn to trial and error experimentation to determine sets of 
oligonucleotides being complementary to specific sets of covering markers chosen based on specific 
distance, allele fi-equency, and chromosomal length limitations, according to claim 91, in various 
populations or species of creatures. Such amounts to undue experimentation. 

Written Description 

Claims91-93, 104, 105, 108, 109, 167-235 are rejected under 35 U.S. C. 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to reasonably convey to one skilled in the relevant art that 
the inventor(s), at the time the application was filed, had possession of the claimed invention. 

The claims, as currently written, are drawn to a set of oligonucleotides, being complementary to a 
set of covering markers chosen so that a CL-F region is N-covered to within specific [x,y] two- 
dimensional distances and wherein the CL-F region that is N-covered to within [x,y], wherein x is less 
than or equal to 1 miUion base pairs and y is less than or equal to 0.2, and wherein N is less than maximal, 
and whereby the number and distribution of known markers in the neighborhood of the CL-F region make 
it possible for N to be a greater value, the covering markers and CL-F region being for a species of 
creatures, and whereby the CL-F region is a segment-subrange that is greater than or equal to the length 
of the human chromosome 21, as in claim 91. The specifically generally discusses conventional 
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techniques for choosing a set of markers for scanning chromosomal regions [p.4, 5]. The specification 
generally describes principles and concepts for using a set of oligonucleotides, technology for genotyping 
of individuals, and theoretical linkage studies and power analysis for bi-allelic covering markers [See at 
least p.21, 22, 32, 35, 36, 37, 39]. However, the specification does not provide any disclosure of 
oligonucleotide compositions (e.g. specific SEQ ID numbers) obtained according to limitations set forth 
in the claims (See claim 91). Therefore one of ordinary skill in the art would have reasonable doubt that 
the applicant was actually in possession of such oligonucleotide con^ositions obtained in the way the 
instant claims describe at the time the q)plication was filed. 

Claim Rejections - 35 USC § 112, Paragraph 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 91-93, 104, 105, 108, 109, 167-235 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. Claims that depend directly or indirectly from claim 91 are also rejected due to 
said dependence. 

This rejection is necessitated by amendment. 

Claim 91 recites "N is an integer greater than or equal to 1, wherein N is less than maximal, 
whereby the number and distribution of known markers in the CL-F region make is possible for N to be a 
greater value, as in claim 91. The terms "maximal" and "greater value" implies that N is selected by 
some existing criteria. However, the specification does not provide a standard or criteria for optimally 
selecting N such that one of ordinary skill in the art would know the metes and bounds of maximal and 
greater value, as claimed. Clarification is requested. 
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Response to Arguments 

Applicant's arguments filed 03/10/2009 which assert that the equation on page 40 of the instant 
application. Table 2 on page 41 of the instant q)plication and an unpublished manuscript constitute 
evidence of unexpected results have been fully considered. In response. Equation 2 represents the size of 
a signal for modeling data. While this equation may be useful for con^aring disease models and may 
constitute a novel limitation if it were recited in the claim, merely pointing to an equation in the 
specification does not constitute an unexpected result. Regarding Table 2, the specification states that 
Table 2 illustrates how signal strength increases as marker and allelic frequencies become similar in 
magnitude [p.40]. Singly put, the table merely compares data for different modeled parameters. There is 
no evidence provided that explicitly compares applicant's power studies using bi-allelic markers with 
lower minor allele fi'equencies with those of the closest prior art. Therefore applicant's assertion of 
unexpected results constitutes mere argument. 

Applicant's arguments [p.30-35] that conventional art shows highest heterogenosity gives the 
highest power (m=0.5), whereas the instant invention shows the highest heterogenosity gives the lowest 
power, it is noted that the instant claims are directed to a composition for use in obtaining genotype data 
or sample allele frequency. The instant claims do not recite any limitations drawn to determining the 
highest heterogenosity or lowest power. 

Applicant's additional arguments are moot in view of the new grounds of rejections. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this Office 
action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is 
reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE MONTHS from 
the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the mailing 
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date of this final action and the advisoiy action is not mailed until after the end of the THREE-MONTH 
shortened statutory period, then the shortened statutory period will expire on the date the advisory action 
is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later than SEX 
MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Pablo Whaley whose telephone number is (571)272-4425. The examiner can normally be 
reached on 9:30am - 6pm 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Marjorie Moran can be reached at 571-272-0720. The fax phone number for the organization where this 
application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Pablo S. Whaley 

Patent Examiner 
Art Unit 1631 
/PW/ 



/SHUBO (Joe) ZHOU/ 
Primary Examiner, Art Unit 1631 



